Polymorphisms in the aromatase gene predict areal BMD as a result of affected cortical bone size: the GOOD study.
The association between aromatase gene polymorphisms, bone parameters, and sex steroid levels was studied in 1068 men (18.9 +/- 0.6 years of age). Several aromatase gene polymorphisms were found to be associated with serum testosterone levels and cortical bone size but not with trabecular volumetric BMD. Both testosterone and estrogens are important for the male skeleton. Aromatase, the product of the CYP19 gene, is the key enzyme in the conversion of testosterone to estradiol. A functional aromatase enzyme has been shown to be crucial for the normal development of the male skeleton. The role of genetic polymorphisms in the aromatase gene for trabecular volumetric BMD (vBMD) and cortical bone size has not previously been studied in men. The Gothenburg Osteoporosis and Obesity Determinants (GOOD) study consists of 1068 men (18.9 +/- 0.6 years of age). The TTTA repeat polymorphism (TTTAn) and three single nucleotide polymorphisms (SNPs), including the Val80 SNP, in the CYP19 gene, were analyzed. Serum levels of testosterone and estradiol were measured. Areal BMD (aBMD) was measured by DXA, whereas cortical and trabecular vBMD and cortical bone size were measured by pQCT. The TTTAn and the Val80 genotypes were independent predictors of aBMD of the radius, lumbar spine, total body, and cortical bone size (cortical cross-sectional area and thickness) of both the radius and tibia. In contrast, trabecular vBMD was not associated with CYP19 polymorphisms. Homozygosity for the long allele (>9 repeats) of the TTTAn and for the G allele of the Val80 SNP was associated with the highest aBMD and testosterone levels as well as with the greatest cortical bone size. Regression analyses indicated that the association with aBMD was mediated through affected cortical bone size. We showed, in a large well-characterized cohort of men at the age of peak bone mass, that several common aromatase polymorphisms are associated with cortical bone size but not with trabecular vBMD. One may speculate that affected CYP19 activity, resulting in altered testosterone levels during pubertal development, might contribute to the association between CYP19 polymorphisms and cortical bone size.